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A coieless filter element (10) for a filter housing includes cylindxical filter media (20) havii^ longitudinally-extending pleats extending 
ton one end cap (22) on die filter media to anotho^ end cap (24) on die filter media. The filter media (20) is prderably a multi*layeied 
sinicture with an outn* support mesh layer attached to an iimer piefiltration Xscytt fay an intennediate adhesive web layer. An inner wrap 
(64) of a porous fibrous filter media is provided wifiiin the central cylindrical cavi^ (58) of the pleated filter media (20). Tbe wrap (64) 
has a cylindrical fonn with an outer sur&ce which is joined to the inner pleat peaks ctf the media such as widi adhesive ^lied in one 
or more beads, or as a continuous kyer applied to the outer surface of the siqiport wrap. The filter element (10) with inimr support wn^ 
(64) can be easijy located over the metal support core (18) integral with die filter housing, and provides structural integrity for die pleats 
<tf die fi Iter media. According to anodier embodimmt, a seri^ of drcumfinendal bands fornied firom porous «* tmperf orate material can be 
provided wttfim die central cyUndrical cavity (58) and jouied by die adhesive to the inner pleat peaks of die filter media. 
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Title of Invention CORELESS NON-METALLIC FILTER 

ELEMENT 

The present invention relates generally to filter elements, and more particularly, to a 
coreless filter element, that is, a filter element which can be located over a rigid support core 
integral with the filter housing, and can be ronoved from the support core and replaced when the 
filter element becomes used or spent. 

Some filter elements include a perforated rigid support core surrounded by tubular or 
cylmdrical fibrous filter media. Imperforate rigid plastic or metal end caps are typically located 
at opposite ends of the filter media, and at least one of the end csps has a central opening to allow 
fluid to flow into or out of the inner cavity of the fitter element. The filter element can be located 
in a filter housing, with the element locators (fluid passages) in the housing received in the 
opening(s) in the end c^s. In some instances, the filter media is pleated, that is, the filter media 
is formed with longitudinally-extending pleats extending from end cap to end c^. The pleats 
provide for a larger surfece area in contact with fluid to be filtered, and hence increase the particle 
sqparation efficiency of the filter element. Fhiid to be filtered eidier passes radially inward tfux)ugh 
the filter media and then outwardly through the opening in the end cap, or inwardly through die 
opening in the end c^ and dien radially outward through the filter media. 

The support core for the filter element generally provides support for the pleated filter 
media, al&ough certain filter media structures have been developed whereby the filter material is 
of such a rigidity that it is self-supporting. Self-supporting filter elements can require relatively 
thick media layers, qjoxy-coated steel mesh layers, deep grooves m the exterior surface to increase 
the surface area, shallow pleat configurations, and/or a high resin content, all of which can 
increase the complexity, time, and cost associated with manufacmring the filter element. Self- 
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supporting filter elements are therefor not appropriate for all filter appUcations. As such, many 
appUcations require a central support core for support of the filter media. 

Applicants believe that fUter elements with a central support core have typically been 
manufactured with die core formed integrally wid, die housing, dut is, widi die core fixedly 
attached to die surrounding filter media, such as by attachmcm to die opposing end caps (see. 
e.g..Patent Specification US-A-4.033.881). As such, when d«j filter element becomes clogged or 
spent. dK emire element, widi support core, must be removed and replaced. Many fibrous filter 
elements are not designed to be cleaned and reused, and as such, must be disposed of in an 
appropriate location, such as in a landfill. The support con: is not easily removed from die filter 
media, and as such. d«: core is disposed of at die same time. These two components (fdter media 
and core) take up valuable space in landfills. Additional disposal issues can be raised when die 
support core is formed from a non<»mbustible material, such as metal, which can require die use 
of expensive compacting machinery for proper disposal. Moreover, die replacement filter element 
has costs (labor and material) associated widi bodi die fresh filter media and die support con:, 
partictdarly if the core is metal. 

Certain filter elements have been developed in an attempt to separate (remove) die spent 
filter media from die support con: when die filter media is replaced. These "gn«n" filter elements 
include, for example. Patent Specification US-A-5.476,585 to MUls. which shows a permanem 
metal support core in die housing surrounded by a removable pleated filter element. A spiral wrap 
is disposed around die exterior surfiice of die filter media to provide resistance against axially- 
directed forces. End cap portions on die filter media and on die core an: fluidly sealed togedier 
and can be separated to remove die spent filter media from die con:. Patent Specification US-A- 
4.211,543 to Tokar. et al.. also shows a pleated filter media having an outer liner supporting die 
outer pleat peaks of die media. This reference also discloses diat die filter media can be slid onto 
a conically-shaped safety sleeve assembly, which has been initially located over a rigid support 
core. Patem Specification US-A-5.211 .846 to Kott et al.. discloses to provide cinaimferential 
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straps around the exterior of the coreless filter element to maintain the cylindrical shape of the 
filter media and to maintain separation of the pleats. On the other hand, Patent Specification US- 
A-5,413.7I2 to Gewiss & al., discloses to locate pleated (zig-zag) filter media directly over a rigid 
support core with no external wrap. 

While the Mills, Tokar, Kott and Gewiss patents appear to allow the filter media to be 
removed from a support core permanently affixed to the filter housing, it is beheved that the filter 
media can be difficult to locate over the core, particularly if the filter media is pleated because the 
inner peaks of the pleats can become distend or bent when the filter element is closely received 
over the support core. Further, tfie pleated filter media requires some structure to hold the pleats 
in fixed, closely-heJd relation with one anodier such that "lay-over", i.e. , the folding over of the 
pleats agaii^ one another, is prevented. While the Mills, Tokar ami Kott patents teach to provide 
an exterior wrap around the pleats, wrappmg the exterior surface, particularly with a helical or 
spiral wr^, can be time-consuming and require significant amounts of vnsp material. An exterior 
wrap can also have issues with appearance. The Gewiss patent, on the other hand, does not 
provide an outer wrap, and so can be unacceptable for many applications where a significant 
pressure drop across the element is expected. 

As such, it is believed that the prior known designs for filter elements have not provided 
a coreless filter element which can be simply and easily located over a support core in the housing 
and mnoved fix)m the housing when spent and replaced, which has a filter media structure which 
maiittains die structural integrity of the pleats during use, and which is relatively simple and cost- 
effective to manufacture. Moreover, it is believed that there is a demand in the industry for a 
coreless filter element which does not have an outer wr^ around the pleats, does not incorporate 
the drawbacks associated with many of the ''self-supporting types of filter elements, and which 
can be easily disposed of in landfills. 

According to cme aq>ect of the invention there is provided a coreless filter element, 
comprising cylindrical filter media having longitudinally-extending pleats extending fix>m one end of 
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the filter media to another end of the filter raedia. The pleats have closed ends, open ends, and 
opposing side^vallsextendingbetv«en^«;pective closed ends and open ends 
opening pleat cavities around the filter element. A radially-inner surface of the closed ends of die 
pleats defines a central, longitudinally-extending cylindrical cavity within the filter media, and an 
inner cylindrical support wrap formed from a layer of porous, fibrous filter media is disposed within 

thecentnil cavity and hasaradiallyoutersurfecejoinedtotheradidly-innersurfiiceofA^ 
of the pleats. 

A new and unique corless filter element in such an arrangemem can be located over a rigid 
support core integral with the filter housing, and can be easily removed from the support core and 
replaced when the filter element becomes spent or used. The filter element has filter media with 
a stmcnire which maintains its stnicaural integrity during use without the need for an outer wrap, 
and which is relatively simple and cost-effective to mamifacdire. The filter element does not 
incorporate metal components, which iereby allows the element to be disposed of in commercial 
landfills such as by biodegration or incineration. 

According to the principles of the present invention, the filter elemem comprises 
cylindrical fdter media having longitudinally-extending pleats extending from one end of the filter 
media to the other end. Imperforate plastic end caps are disposed at each end of the filter media. 
According to one embodiment, an inner cylindrical support wrap of a porous, fibrous filter media 
is disposed centrally within the fUter media and has an outer surface which is joined to the inner 
peaks of the pleats. The support wrap is preferably a non-woven polyester or other spun-bonded 
material, and can be joined to the inner peaks such as by adhesive applied in one or more beads 
on the outer surface of die wrap, or in a layer across the entin: surface of the wrap. TTiesupport 
wrap preferably extends along substantially die entire lengdi of the filter media between die end 
caps and faidly locates the pleats widi respect to one anodier for stnicmral integrity. The suppon 
wrap also allows the fiher element to be easily slid onto or off of a rigid support core without 
damaging the pleated media. 
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The filter element of the present invention is also relatively easy to manufacture with an 
inner support wrap. The sqrpon wrap is preferably initially disposed over a mandrel, with the side 
edges of the support tube bemg overlqqped. Adhesive is then applied around the outer surface of 
the support wrap in one or more beads, or in a layer across the entire surface. Tlie corrugated filter 

5 media is then located over the support tube in a cylindrical form, with the inner pleat peaks being 

adhesively jonied to the sappon tube. The side edges of the filter media are then attached tog^er 
using, e.g., a baml or ribbon of adhesive. The end caps are then located on opposite ends of the 
filter element to provide additional structural integrity for the filter element, ami allow die filter 
element to be located widun the element locators in the filter housing. 

0 According to another embodnnent of the present invention, one or more support bands 

are disposed around the inner circumference of the pleated filter media. Preferably three bands 
are provided, with one band located close to each end of the filter media, and with the rOTiaining 
band at about the mi(^int of the filter media. The bands arc preferably formed from an 
in^rforate material, such as iQrlon, but can also be formed firom fibrous filter material similar to 

5 the siq)port wr^. The bands are joined to the inner pleat peaks by adhesive applied to the outer 

surface of the bands, and can extend in an annuhis around the inner peaks of the pleats, or in a 
^iral or helical fashion. 

In either of the embodiments described above, the inner support wrap or bands provide 
structural integrity for the pleats and allow the filter element to be easily manufacmred using 

0 common techniques. The wrap or bands also allow the filter element to be easily located over a 

support core integral with a filter housing, and removed from die core and replaced when die fiher 
element becomes used or spent. 

The filter media of the present invention is preferably a multilayered filter media structure. 
^)ecifically, the fiher media preferably has an outer support mesh layer, an adhesive web layer, 

5 a raicrofiber capacity layer ^refiltration layer), a microfiber filtration layer, and finally, an inner 

support mesh layer, all disposed m adjacent, surface-to-surface contact with one another. The 
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adhesive web layer is preferably a non-woven, polyester-based themK,plastic which joins the outer 
support mesh layer to the prefiltration layer and also provides strucoiial Integrity for the pleated 
structure of the fUter media when the filter media is under pressure. This preferred filter media 
structure can be disposed of m a landfill such as by biodegration or by incineration. While one 
preferred form of the filter media structure is dius described, it should be apparent that the filter 
element can be used with other types of pleated filter media strucmres. as should be apparent to 
those skilled in the art. 

As such, the present invention provides a filter element which can be simply and easily 
located over a support core mtegral with the fdter housing, and easily removed and replaced when 
the filter element is spent. The filter element has a filter media structure which mamtains the 
structural integrity of the pleats during use. and which is relatively simple and cost-effective to 
mamdacture. Further, the filter element is formed from biodegradable or combustible components 
which aUow the filter element to be relatively easily disposed of in commercial landfills without 
significant expense, such as widiout the use of expensive compacting machinery. 

The invention is diagramatically iUustiated by way of example in the accompanying 
drawings in which: 

Figure 1 is a left end view of a filter element constructed according to the principles of the 
present invention, the right end view being smaller; 

Figure 2 is a cross-sectional side view of the filter element taken substantially along the 
plane described by the lines 2-2 of Figure 1. iUustrating the filter element disposed between 
opposite element locators in a filter housing and showing a first embodiment of the filter element 
with inner support wr^; 

Figure 3 is a cross-sectional side view taken substantially along the plane described by the 
lines 3-3 of Figure 2. illustrating die pleat section of the filter elemem; 

Figure 4 is an enlarged cross-sectional view of one of die end cap structures of the filter 
element of Figure 2; 
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Figure S is an enlarged cross-section the other of the end cap structures of Figure 2; and 
Figure 6 is a cross-sectional configuration of a filter element similar to Figure 2, Imt 
illustrating a second embodiment of the filter element with inner plural support bands. 

Referring to the drawings, and initially to Figures 1-3, a filter element constructed 
5 according to the principles of the present invention is indicated generally at 10. The filter element 

10 is designed to be located within a filter housing of a filter assembly, and to receive at least one 
elemeiu locator of the filter housing. A pair of element locators are identified at 12 and 14 in 
Figure 2 disposed co-axial with one another at opposite ends of the filter element. Each elemeitt 
locator has a central fluid passage 15, 16, respectively, for directing fluid into or out of the filter 
10 element. A perforated metal siqjport core, indicated generally at 18, is attached to element locator 

14 and extends centrally widiin the filter housing. As will be described herein in more detail, the 
support core 18 removably receives the filter element 10. 

The filter element 10 includes a filter media structure, indicated generally at 20, which 
preferably has a cylindrical form with opposite ends enclosed by end caps 22, 24. One preferred 
IS structure for the filter media is a multi-layered structure illustrated in Figure 3. This multi-layered 

structure mcludes an outer siqyport mesh or screen 30 formed from a thermoplastic synthetic 
resinous material, such as nylon or polyester, which can be woven or extruded. Other 
conventional thermoplastic synthetic resinous material can also be employed for the outer support 
mesh, as should be known to those skilled in the art. In any case, the support mesh should have 
20 sufficient strength to withstand differential fluid pressure across the filter element. 

A microfiber capacity layer 31 , also referred to as a prefilter layer, is located inside of 
the outer support mesh 30. The prefilter layer increases the dirt holding capacity of the filter 
element, and preferably is formed from borosilicate micrpglass fibers with acrylic binder. Again, 
other conventional materials can be used for the capacity layer, as should also be known to those 
25 skilled in the art. 
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Disposed between and immediately adjacent the inner surface of the outer support mesh 
30 and the outer surface of the prefUter layer 31. is an adhesive web layer 32. The adhesive web 
layer preferably comprises a non-woven, polyester-based thermoplastic adhesive. ITie adhesive 
is heat sensitive and can be heat activated to i) join die outer support mesh to the capacity layer, 
and ii)fecllitate maintainmg die shape and strucmral integrity of the pleats after die web has 
Aermally set. Preferable adhesive web material for the present invention is commerciaUy 
avaUable under model/designation Nos. SH 4200 and SH 4275 from Applied Extrusion 
Technologies. Inc. of Middletown. Delaware. 

Immediately adjacent the inner surfece of the capacity layer 31 is a microfiber filtration 
layer 36. The microfiber filtration hyer is preferably comprised of the same material as the 
piefiltraiion layer, for example borosUicate microglass fibers widi acrylic binder, but with a finer 
fiber or tighter structure Uian the prefiltration tayer. Generally, the microfiber filtration layer 
defines die filtration efficiency of die filter element, and is generally about ten times die filtration 
efficiency of the prefiltration layer. 

Immediately adjacent die inner surface of the filtration layer 36 is an inner support mesh 
layer 38. The inner support mesh layer 38 also preferably comprises die same material as in die 
outer support mesh layer 30. such as a Uiermoplastic synttietic resinous material which can be 
woven or extruded. 

The diickness and porosity of die layers described above can vary depending upon die 
particular filtering application, and can be determined using simple experimentation. Further, as 
should be apparent to diose skilled in die art. die preferred filter media structure described above 
is a combustiT>Ie or biodegradable structure such diat die filter media can be relatively easUy 
disposed of in a commercial landfill. However. whUe die filter media strucnire 20 is preferably 
formed in die multi-layered strucnire described above, it should be apparent to diose of oitlinary 
SkiU in die art diat die filter media structure can have odier known single or multi-layered 


structures. 
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In any case, the filter media 20 is preferably pleated, that is, the filter media includes 
axially-extending pleats extending horn Mid cap 22 to end cap 24. Each pleat has a radially outer 
pleat peak (open end), such as indicated at 50, and a radially inner pleat peak (closed end), such 
as indicated at 52. Each pleat also includes sidewalk, such as illustrated at 54 and 56, which 
together with the inner pleat peaks 50 and outer pleat peaks 52 define a series of radially-outward 
opening pleat cavities around the circumference of the filter element. The cylindrical pleated filter 
media also defines a cylindrical cavity, indicated generally at 58 in Figure 1, centrally within the 
filter element. The techniques for pleating or comigatuig the filter media are conventional in 
nature, and can include hand-forming or forming using a pleat machine. 

To provide rigidity and structural integrity for the pleated filter media, an inner support 
wrap, indicated at 64 in Figures 2 and 3, is disposed within the cylindrical cavity of the filter 
element. Inner support wrap 64 preferably comprises a porous, fibrous filter media of a non- 
woven thermoplastic syndietic resin, such as polyester. The inner siq)port wrap is preferably a 
spun-bonded material. A "spun-bonded" material can be prq;)ared by depositing extruded 
thermoplastic synthetic resin filaments into a non-woven mat while the filaments are in a soft or 
partially molten form. The soft fibers graerally thermally adhere to one another, i.e. . melt bond, 
and when cooled, form an integral mass of non-woven filamentary structure. The inner-support 
wrap can also be formed from spun-bonded glass fibers, aldiough polyester fibers are preferred. 
Support wrap 64 preferably has a permeability of at least ten times the permeability of the filter 
media 10, and does not appreciably affect the pressure drop across the filter element. As should 
be apparent from the above, the support wrap is also preferably formed from a combustible or 
incineratable material, similar to the material forming the filter media, such that the composite 
structure can be relatively easily incinerated or disposed of in a conmiercial landfill. 

The support wrap 64 is formed in a cylindrical or tubular form, with the outer surface of 
the siqjport wrap being joined to the inner pleat peaks 52 of the pleats. Preferably, die suppon 
wrap 64 is joined to the inner pleat peaks by conventional adhesive which can be applied to the 
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outer surface of the support wrap in one or more beads (circumferemially or helicaUy applied), or 
alternatively, applied continuously in a coating or layer across the entire outer surface of the 
support wrap. A layer of adhesive is indicated at 65 in Figure 3. The adhesive bonds the inner 
pleat peaks to the support wrap, which fixes the inner pleat peaks with respect to one another and 
provides rigidity and structural integrity for the pleated filter media. The suppon wrap is of course 
unattached and is spaced from ttie filter media at die kications between die pleats. The ends of the 
support wrap are preferably spaced a short distance from the ends of the filter media such that the 
adhesive for the end caps can easUy bond to the fUter media in layers and the end caps can be 
securely bonded to the ends of the filter media. Otherwise, die support wrap extends along the 
entire axial length of the filter media. 

The filter element is designed to be manufacnired using common manufacmring 
techniques. For example, die mner support wrap can be wound around a mandrel, widi the side 
edges of die support wrap overlapping one anodier. Although not necessary, the overlapping side 
edges can be adhesively secured togedier. A mass of adhesive can dien be applied across die outer 
surface of die support wrap, such as in one or more beads, or in a continuous layer across die 
entire outer surface of du: support wrap. The adhesive is preferably a commercially-avaUable 
adhesive, such as a two-part urediane or epoxy wfth a catalyst which is heat or air curable, or can 
be odier conventional adhesives. such as a single component adhesive of heat curable uredume or 
epoxy. Appropriate adhesives are well known to tfiose skiUed in die an. The pleated filter media 
can dien be disposed in surrounding relation to die support wrap in a cylindrical form. The side 
edges of die filter media can be secured to one anodier. such as by a band or strip of adhesive 
applied along die adjacent side edges, as is also well-known in die an. The inner support wrap 
allows die preassembled filter media to be easUy removed from (slid ofD die mandrel and retain 
its cylindrical form. 

As illustrated in Figures 4 and 5, end caps 22 and 24 are dien located on die opposite end 
of die filter media. The end caps are preferably foroied from conventional end cap material, for 
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exanqjle a thermoplastic such as injection-molded nylon, or otfier material which is combustible 
and/or biodegradable, and which can be readily incinerated or disposed of in a landfill. The end 
caps are adhered to the ends of the filter media using an appropriate adhesive or potting compound. 
End caps 22 and 24 preferably both include imperforate annular disks 68, 69, respectively, 
disposed against the ends of the filter media 20. An outer annular flange extends axially inward 
around the periphery of each end cap, partially along die outer surface of the filter media. 
Specifically, outer annular flange 70 on end cap 22 extends inwardly from disk 68, while outer 
annular flange 71 on end cap 24 extends inwardly fi^m disk 69. Each end cap also includes a 
central opening for receiving an element locator of the filter housing. Specifically, end cap 22 
includes central opening 72 receiving elemwit locator 12, while end c^ 24 includes central 
opening 73 receiving element locator 14. Of course, if only one element locator is present, then 
one of the end caps can be a contimuHis uninterrupted disk, with no central opening. In any case, 
each end cap preferably includes an iimer annular flange portion 74. 75, respectively, surrounding 
the opening in the end c^. The annular flanges also extend axially inward partially along the 
inner surface of the filter media. 

As indicated previously, the support wrap docs not extend out entirely to the ends of the 
filter media, but rather terminates at an axial location spaced from the ends of the filter media and 
also from the inner annular flange of the end cap. The spacing of die support wrap from the ends 
of the filter media allows die end caps to be easily located on the ends of the filter media and the 
adhesive to securely attach die end caps to die layers of die media. The inner annular flanges on 
die end caps preferably have about die same radial diickness (.030 inches) as die support wrap, 
such Uiat a substantially flush and continuous inner surface on die filter media is provided. 

Each inner flange 74, 75 on the end caps also has a radiaJly-inward facing groove which 
receives an elastomeric O-ring 80, 82, respectively. Eadi O-ring seals against die element locator 
for die housing to provide a fluid-tight seal between die filter element and die filter housing at bodi 
ends of die fiber element. While die element locators can of course have different configurations 
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depending upon the particular application, die element locator 12 illustrated in Figure 4 has a 
cylindrical sleeve or collar 84 with an outer smooth surface which is sealed by O-ring 80 of end 
cap 22. Elemem locator 12 also includes an outwanlly-projecting shoulder 86 with a flat inner 
surface 88 which can abut the outer surface 90 of flange 72, however. O-ring 80 allows flange 
72 to be located atong sleeve 84 at any axial location, and still maintain a proper seal between the 
filter element and the end cap. 

At the opposite end of the fUter element illustrated in Figure 5. elemem locator 14 
preferably has substantially the same structure as Uie elemem locator 12. that is. a cylindrical 
sleeve or coUar 94 with a smoodi exterior surface and an outwardly projecting shoulder 96. 
However, instead of O-ring seal 82 being sealed directly to collar 94. O-ring seal 82 can be sealed 
to the outer surfece of the cylindrical inner support core 18. Specifically, inner support core 18 
has an outer annular flange 100 preferably formed of the same material as the support core (metal) 
and secured at one end thereto such as by welding. The inner support core 18 can received 
around die annular flange and located witiiin an annular channel fonned at the inner end 102 of 
tiie flange. The annular channel provides that die exterior surface of flange 100 is substantially 
flush witii the exterior surface of core 18. Flange 100 in mm is attached in sealed relation to 
elemem locator 14. Specifically, flange 100 can have an inner annular groove which receives an 
elastoraeric O-ring 106. O-ring 106 seals against die outer surfiace of coUar 94 on elemem locator 
14. Hange 100 can be secured to element locator 14 such as by die compressive force of O-ring 
106. or by otiicr means which allows die support core to be removed from die elemem locator. 
Of course, inner support core 18 can also be fonned in one piece or odierwise permanemly secured 
to element locator 14 if die application so dictates, however, die removable end flange 100 on die 
support core aUows die coreless filter element to be retrofitted to existing filter housing designs, 
and also to be easily removed and inspected, if necessary. 

As indicated above, die support mbe is preferably comprised of metal and is fonned in a 
cylinder by bringing opposite side edges of a sheet of perforated metal togedier and securing die 
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edges together by, e.g., welding. A second annular flange 108 is preferably formed of the same 
material as the support core (metal) and secured to the other end of the core such as by e.g., 
welding. The support core 18 can also be received in an hmer annular groove on the second 
annular flange such that the outer surface of the support core is substantially flush with the second 
annular flange. First annular flange 100 and second annular flange 108 provide smooth distal 
ends for the support core so as not to catch or tear the support wrap. However, smootfi ends could 
also be provided usmg other techniques such as coining or crin^)ing the ends of die support core 
over to form rolled edges. 

To assemble filter element 20 in the filter housing, the inner support core 18 is initially 
secured to element locator 14. Next* filter element 20 is disposed over die support core 18, with 
end cap 24 being first received over the support core, and inserted over the support core until O 
ring 82 seals against flange 100. Filter element 20 slides smoothly and cleanly over the inner 
support core by virme of the smooth interior surface of support wrap 64, widi the support wrap 
acting as a spacer to allow end cap 24 to slide easily past die support core. Preferably, when 
assembled, support wrap 64 is in adjacent, closely surrounding relation with inner support core 18 
such that the inner support core provides longitudinal and radial support for filter media 20. In 
addition, support wrap 64 prevents die pleated media from directly contacting die inner support 
core, and catchiiig or bniding along die support core as the filter element is inserted. Finally, the 
(qjposite element locator 12 is attached to the filter element, widi the O-ring seal 80 on end cap 22 
sealing against element locator 12. Aldiough not shown, element locator 12 can be incorporated 
into a removable end cap of the filter housing. 

In removing a spent or used filter element from the housing, the above process is 
reversed, diat is, element locator 12 is detached from the filter element, and the filter element is 
slid off die inner support core 18. Again, die filter element can be removed in a smootfi and easy 
manner because of die suppon wrap 64 sliding easily against tfie inner support core 18. 
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According to another embodiment of the present invention, as illustrated in Figure 6. die 
filter element 10 can alternatively include one or more support bands extending circumferentially 
around the inner surface of die filter media in die cylindrical cavity 58. For example. Figure 6 
iUustrates duee separate amiular support bands 120. 122 and 124 disposed in spaced-apart relation 
around die inner surface of die filter media. Support band 120 can be located close to one end of 
the fiher media (proximate end cap 22). support band 124 can be located close to anoUier end of 
die filter media (proximate end cap 24) and support band 20 can be located between support band 
120 and si^rt band 124 at approximately die center point along die filter media. Preferably die 
outer two support bands 120 and 124 are spaced apart from die end caps of die filter media such 
diat fluid flow dirough die filter media is allowed between die outer support bands and die end 
caps. This also aUows die end caps to be securely adhesively fixed to die ends of die filter media, 
as previously described. 

The support bands are preferably formed from an imperforate diermt^lastic material such 
as nylon, or can be comprised of a fibrous filter material such as described previously widi respect 
to die support wrap. Again, it is preferred diat die material is combustible or biodegradable so 
as to be easily disposed of in a landfill. Also, die support bands preferably have die same diicbiess 
as die support wrap described previously (.030 inches), and are joined to die inner peak pleats of 
die filter media such as by depositing a bead or layer of adhesive along die outer surface of die 


bands. 


As widi die support wr^, die sunwrt bands provide structural integrity for die pleats on 
die filter element, and more specifically, prevent die pleats from moving relative to one anodier 
such diat die filter element retains its cylindrical form. The support bands also allow die filter 
element to be easily located over die inner support core 18 as die bands have a smoodi inner 
surface which is easily slid over die core, and prevent die pleats from diiecdy contacting die core. 
The bands also act as spacers to aUow die end cap 24 to slide pass die support core when inserting 
die filter element over die core. The number, spacing and widdi of die support bands can be 
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chosen depending upon the particular application, and can be determined by simple experimenta- 
tion. 

The filter element can be assembled in much the same manner as described previously, 
with the si5)port bands being disposed around the maiKlrel and a layer of adhesive applied to the 
5 outer surfece of the su^wrt bands, widi the pleated or corrugated filler media then disposed in a 

cylinder form aroutul the bands. While the siq>port bands are disclosed as extending annularly 
around the inside surface of the filter media, it is also within the scope of present invention to 
provide one or more support bands in a spiral or helical fashion circumferentiaily around the inside 
surface of the filter media, as along as the support band(s) provide sufficient strength and integrity 

10 for the filter element. 

In either of the embodiments described above, the present invention provides a novel and 
unique coreless filter element which can be easily located over a support core integral whh a filter 
housing, and removed from the support core and replaced when necessary. According to either 
of the embodiments described above, the support wrap or band(s) provide integrity and strength 

15 for the pleated filter media wittiout requiring an outer wrap surrounding die filter element, and can 

be easily manufacnired using conmion techniques. Finally, the filter element of the present 
invention is particularly designed with incineratable or biodegradable components which can be 
disposed of in a commercial landfill. 
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CLAIMS 


WHAT IS CLAIMED IS: 


1 1 
2 
3 
4 


A coreless filter element (10) having cylindrical filter media (20) with longitudinally- 
extending pleats extending fiom one end of the filter media to another end of the filter media, said 
pleats having closed ends (52X open ends (50). and opposing sidewalk (54. 56) extending between 
respective closed ends and open ends which define outwardly-opening pleat cavities annind the filter 
element, a radially-inner surface of the closed ends of the pleats defining a central, longitudinally- 
extending cylindrical cavity (58) within the filter media, characterized in that an inner cylindrical 
support wrap (64) formed fiom a layer of porous, fibrous filter media is disposed wiAin the central 
cavity of the cylindrical filter media and has a radially outer surface joined to the radially-inner 


9 surfece of the closed ends (52) of the pleats. 


1 2. Thefilterelement(10)asinclaiml,fiirtherchaiacterizedinthatamassofadhesive(65)is 

2 disposed between and against the outer surface of the support wrap (64) and the closed ends (52) of 

3 the pleats. 


3 The filter element ( 1 0) as in claim 1, characterized in that said support wrap (64) comprises 

a wrap of flexible material having circumferential ends which are in overlapping adjacem relation to 
one another. 


1 4. The filter element (10) as in claim 1, characterized in that said support wrap (64) has a 

2 permeability of at least 1 0 times the permeability of the filter media (20). 

1 5. The filter element (10) as in claim 4. characterized in that said support wrap (64) is formed 

2 from spun-bonded polyester material. 
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1 6. The filter element ( 1 0) as in claim 1 , iiiither characterized as including an imperforate end 

2 cap (22, 24) bonded to each end of said filter media (20), each end cap including an amiular disk (68, 

3 69) with a central opening (72, 73X a radially-inward facing groove around the central opening to 

4 each end cap, and a resilient Q-ring seal (80, 82) disposed widiin each groove, and projecting 

5 radially-inward into the opening. 

1 7. The filter element (10) as in claim 1, wherein said filter media (20) is characterized as 

2 including a multi-layered structure having i) an oute- layer (30) of a ^ipport mesh, ii) an adhesive web 

3 layer (32) disposed adjacent a radially inner surface of the support mesh, iii) a microfiber capacity 

4 layer (31) disposed adjacent a radially inner surface of the adhesive web layer, iv) a microfiber 

5 filtration layer (36) disposed adjacent a radially inner surface of the capacity layer, and v) an inner 

6 layer (38) of a support mesh disposed adjacent a radially inner surface of the filtration layer. 

1 8 The filter element ( 1 0) as in claim 1 , characterized in that the open ends (50) of said pleats 

2 are self-supporting and are without an outer wrap interconnecting the pleats. 

1 9. A filter assembly having a first fluid conduit (12) and a second fluid conduit (14) to direct 

2 fluid into or out of the assembly, 

3 a cylindrical perforated metal support core ( 1 8) connected to the second fluid conduit ( 1 4) 

4 and extending toward the first fluid conduit ( 1 2), 

5 a cylindrical filter element ( 1 0) removably received over said support core ( 1 8), said fi Iter 

6 element including filter media (20) having longitudinally-extending pleats extending from one end 

7 of the fiher element to another end of the filter element, an imperforate end cap (22, 24) adhesiveh 

8 bonded to each end of the filter element, each of said end caps including an annular disk (68, 69) 

9 having a central opening (72, 73), one of said end caps (23) receiving said support core (18) and 
10 including a radially-inward facing groove around the central opening and a resilient Oring seal (82) 
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1 1 disposed in the groove in sealing relation with the suuport core ( 1 8). and the other of said end caps 

12 (22) receiving said first fluid conduit (1 2) and including a radially-inward facing groove around the 

13 central opening and a resilient O-ring seal (80) disposed in the groove in sealing relation with the firet 

14 fluid conduit (12), said pleats of said filter media having closed ends (52). open ends (SO) , and 

15 opposingsidewalk(54,56)extendingbetweenrespectiveclosedends(52)andopenends(50) which 

16 define outwardly-opening pleat cavities around the fiherelement, a radially-inner smfece of the closed 

17 ends of the pleats defining a central, longitudinally-extending cylindrical cavity (58) within the filter 

18 media, characterized in that: 

* ^ '""er cylindrical support wrap (64) formed fiom a layer of porous, fibrous filter media is 

20 disposed within the central cavity (58) between said closed ends (52) of the pleats and the support core 

21 (1 8) , and has a radially outer surface joined by adhesive (65) to the radially-innersuiiace of the closed 

22 ends (52) of the pleats. 


1 10. The filter assembly as in claim 9. wherein said filter media (20) is characterized as including 

2 a multi-layered structure having i) an outer layer (30) of a support mesh, ii) an adhesive web layer (32) 

3 disposed adjacent a radially inner surface of the support mesh, iii) a microfiber capacity layer (3 1 ) 

4 disposed adjacent a radially inner surface of the adhesive web layer, iv) a microfibra- filtration layer 

5 (36) disposed adjacent a radially inner surface of the capacity layer, and v) an inner layer (38) of a 

6 support mesh disposed adjacent a radially inner surface of the filtration layer. 

1 11. Thefilterassemblyasinclaim9,whereintheopenends(50)ofsaidpleatsareself-supportjng 

2 and are without an outer wrap interconnecting the pleats. 

3 12. The filter assembly as in claim 9. wherein said support wrap (64) has a i^ially inner surface 

4 adjacent said support core, and an opposite, radially outer surfece adjacent said radially inner surface 

5 of the closed ends of the pleats. 
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13. A corcless filter element (10) having cylindrical filter media (20) with longitudinally- 
extending pleats extending from one end of the filter media to another end of the filter media, said 
pleats having closed ends (52), open ends (50), and opposing sidewalls (54, 56) extending between 
respective closed ends and open ends which define outwardly-opening pleat cavities around the filter 
element, a radially-inner surface of the closed ends (52) of the pleats defining a central, 
longitudinally-extending cylindrical cavity (58) within the filter media, characterized in that inner 
cylindrical support means (64, 1 20, 122, 1 24) is disposed within die cylindrical cavity (58) of die filter 
media with a radially outer surfece joined by adhesive (65) to the radially-inner surface of die closed 
ends (52) of the pleats for providing structural integrity for the pleats and preventing the closed ends 
of the pleats from moving with respect to one another. 
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